C. ragusina seeds were collected from their natural habitat near Dubrovnik. The sterilized seeds were germinated in containers filled with ½MS medium containing 0.1 g L −1 myo-inositol, 0.1 mg L −1 thiamine × HCl, 0.5 mg L −1 pyridoxine × HCl, 0.5 mg L −1 nicotinic acid, 2.9 μM gibberellic acid (GA 3 ), 0.5 μM 6-benzylaminopurine (BA), 30 g L −1 sucrose and 8 g L −1 agar [3] . The shoots isolated from the seedlings were first subcultured on the same composition media. After 4 weeks in culture, shoots were transferred to the same composition media for callus initiation and to media containing 2.5 μM indole-3-butyric acid (IBA) for root initiation. Plant material (leaves and calli) were collected after 45 days of growth on media (½MS 2.9 μM GA 3 + 0.5 μM BA and ½MS 2.5 μM IBA) and after acclimatization from culture media (½MS 2.5 µM IBA). Leaves of plants collected from natural habitats (Katalinić brig -K and Sustipan -S) were also tested. Plant material were lyophilized at -60°C and 0.01 mbar over 24h-period (Christ, Osterode am Harz, Germany). Three grams of lyophilized leaves and calli were ground in a mortar and pestle with liquid nitrogen and homogenized in 60 mL of 80% ethanol. The samples were then sonicated for 15 mins at 25˚C and macerated for 72h at +4˚C. Following the period, the samples were additionally macerated at room temperature for a 3-4h period with occasional stirring. Plant material was first filtered through Munktel filter discs grade 388 and then through GHP Acrodisc with 0.45 µm membrane. Obtained extracts were evaporated by using a rotary evaporator, dissolved in water and sonicated for 15 minutes at 25˚C. The total phenol (TP) and flavonoid (TF) content was determined according to Zhishen et al. [4]. Total flavonols (TFL) and hydroxycinnamic acids (THA) were determined using methods reported by Howard et al. [5] . Proanthocyanidins (TPAN) were determinate using vanillin -HCl methods [6] . Antioxidant activity of plant extracts was determined according to the DPPH [7] and ABTS method [8] . Interactions of extracts with double stranded polynucleotides (poly A -poly U and ctDNA) were evaluated by thermal denaturation experiments and CD spectroscopy [9] .
Antioxidant activity and polyphenol content of endemic plant species Centaurea ragusina L. Table 1 . Polyphenol content: total phenols (TP; mg GAE/g DW), total flavonoids (TF; mg QE/g DW), total flavonols (TFL; mg QE/g DW), total hydroxycinnamic acid (THA; mg CAE/g DW), total proanthocyanidins (TPAN; mg CE/g DW) and antioxidant activity measured by DPPH (DPPH; % inhibition) and ABTS (ABTS; % inhibition) in endemic Croatian plant species C. ragusina L.
Values represent mean ± standard deviation of 3 replicates. Different letters indicate significant difference at p < 0.05. 
Introduction
The genus of Centaurea (Asteraceae) represents an attractive source of bioactive substances [1] . Centaurea ragusina L. is an endemic Croatian plant species growing in the gapes of vertical limestone cliffs along the coast and on some islands of the Adriatic Sea. On its native habitat it is affected not only by drought and high temperatures, but to some extent, salinity as well. Accordingly, it has been described as a halophyte with certain xeromorphic characteristics [2] . Like many species from Centaurea genus, C. ragusina is also interesting as a potential source of different bioactive substances such as flavonoids and polyphenols that could be used for medicinal purposes. The goal of this work is to determine polyphenol content and antioxidant activity in C. ragusina L. cultivated in vitro (½MS 2.9 μM GA 3 + 0.5 μM BA and ½MS 2.5 μM IBA) and collected at two natural habitats in Split (Katalinić brig -K and Sustipan -S). To clarify biological activity of C. ragusina, interactions of extracts with double stranded polynucleotides (poly A -poly U and ctDNA) were also studied.
Conclusions
The results obtained suggest that the plant species C. ragusina grown in vitro can be efficiently used as a potential source of polyphenols and antioxidants in food, pharmacological and cosmetics industry as it is equally rich with phytochemicals as its wild grown counterparts.
